Functional and genomic characterization of a wound- and methyl jasmonate-inducible chalcone isomerase in Eremochloa ophiuroides [Munro] Hack.
Eremochloa ophiuroides, a perennial warm-season lawn grass, has a characteristic phenotype of red pigmentation in tissues during maturation. The putative gene families associated with the red coloration were previously identified in E. ophiuroides. These genes encode chalcone synthases, flavonol 3-hydroxylases, and flavonol 3'-hydroxylases, acting on the early flavonoid-biosynthesis pathway. Here, a type-I chalcone isomerase (CHI) gene was isolated from E. ophiuroides based on leaf-transcriptome data, and the corresponding enzyme was functionally characterized in vitro and in planta. Complementation of Arabidopsis tt5 mutants by overexpressing EoCHI recapitulated the wild-type seed coat color. Wounding and methyl jasmonate treatments significantly elevated the transcript level of EoCHI and total anthocyanin content in shoots. Confocal microscopy indicated the localization of EoCHI to the endoplasmic reticulum. The genomic EoCHI sequence contained two introns with a novel pattern of exon‒intron organization. Further examinations on genomic structures of CHI family from ancient to advanced plant lineages should be of interests to decipher evolutionary pathways of extant plant CHI genes.